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ABSTRACT 
 
 
 
 
Analyte focusing by micelle collapse (AFMC) is an on-line sample 
preconcentration of neutral analyte for capillary electrophoresis (CE). The purpose 
of this research is to study the separation of six neutral steroids; prednisolone, 
prednisone, betamethasone, testosterone, androstenedione, and methyltestosterone 
by AFMC-micellar electrokinetic chromatography (MEKC) technique. The 
separation of neutral steroids using MEKC was also conducted as a comparison of 
enhancement factor to AFMC-MEKC. The use of a mixture of 20 mM sodium 
dodecyl sulphate (SDS) and methanol 10% (v/v) in 25 mM acetate buffer (pH 9.0) 
with a positive applied voltage of 25 kV and pressure injection of 40 mbar for 1 sec 
at 25°C was able to separate the steroids by MEKC. AFMC-MEKC was employed 
for enhancement in terms of sensitivity. The selected steroids were prepared in a 
solution containing 7 mM SDS and 250 mM acetate buffer with an optimized 
conductivity ratio of 0.34. The separation of the six steroids by AFMC-MEKC 
showed enhancement of sensitivity for each steroids with 2.4 to 3-fold enhancement 
with good repeatability (RSD 3.5-7.1% , n = 3) and reproducibility (RSD 2.6-12.7%, 
n = 3). The limits of detection for the six steroids ranged from 1.1-5.7 mg/L. The 
optimized method was successfully applied to analyze steroids in pharmaceutical 
tablets and urine samples. Combination of AFMC-MEKC with solid-phase 
extraction was used to determine six selected steroids in spiked urine sample while 
liquid-liquid extraction pretreatment was used for the determination of prednisolone 
and betamethasone in pharmaceutical tablets. The average recoveries of the selected 
steroids in spiked urine samples and pharmaceutical tablets were good ranging from 
93 - 101% with RSD of 0.8 - 11.2% (n = 3). AFMC-MEKC separation on selected 
steroids showed triple fold enhancement in sensitivity compared to MEKC.  
 
 
 
 
 
 
 
 
vi 
 
 
ABSTRAK 
 
 
 
 
Pemfokusan analit melalui keruntuhan misel (AFMC) adalah kaedah 
pemekatan talian terus bagi analit neutral dalam elektroforesis rerambut (CE). 
Tujuan penyelidikan ini adalah untuk mengkaji pemisahan steroid neutral; 
prednisolon, prednison, betametason, testosteron, androstendion, dan 
metiltestosteron  melalui kaedah AFMC-kromatografi elektrokinetik misel (MEKC). 
Pemisahan steroid neutral ini turut dilakukan menggunakan MEKC sebagai 
perbandingan faktor peningkatan kepada AFMC-MEKC. Penggunaan campuran 20 
mM natrium dodesil sulfat (SDS) dan metanol 10% (v/v) dalam 25 mM larutan 
elektrolit asetat (pH 9.0) dengan voltan positif  25 kV serta suntikan tekanan 
sebanyak 40 mbar selama 1 saat pada 25°C mampu memisahkan steroid tersebut 
melalui MEKC. Dalam analisis steroid tersebut, penggunaan AFMC-MEKC 
bertujuan meningkatkan tahap kepekaan pengesanan. Steroid terpilih disediakan 
dalam larutan yang mengandungi 7 mM SDS and 250 mM larutan elektrolit asetat 
dengan nisbah kekonduksian optimum sebanyak 0.34. Pemisahan keenam-enam 
steroid melalui AFMC-MEKC menunjukkan peningkatan kepekaan pengesanan bagi 
setiap steroid antara 2.4 hingga 3-kali ganda dengan keterulangan (RSD 3.5-7.1% , n 
= 3) dan kebolehulangan yang baik (RSD 2.6-12.7%, n = 3). Had pengesanan bagi 
keenam-enam steroid adalah dalam julat 1.1 hingga 5.7 mg/L. Kaedah optimum 
yang diperoleh telah berjaya digunakan untuk menganalisis steroid dalam tablet 
farmaseutikal dan sampel urin. Gabungan AFMC-MEKC dan pengekstrakan fasa 
pepejal telah digunakan bagi menentukan enam steroid terpilih dalam sampel urin. 
Manakala, pengekstrakan cecair-cecair dilakukan bagi mengenalpasti kandungan 
prednisolon dan betametason dalam tablet farmaseutikal. Purata perolehan semula 
steroid terpilih dalam sampel urin dan tablet farmaseutikal adalah baik, iaitu dalam 
julat 93 - 101% dengan RSD sebanyak 0.8 - 11.2% (n = 3). Kaedah pemisahan 
melalui AFMC-MEKC ke atas steroid terpilih menunjukkan tiga kali peningkatan 
kepekaan berbanding dengan MEKC.  
